Background/aims: To present the clinical, psychophysical, and electrophysiological characteristics of a family with dominantly inherited congenital stationary night blindness (CSNB). Methods: Five affected family members from three generations were ascertained. Four affected individuals underwent ophthalmic examination and electrodiagnostic investigations. Three affected individuals also underwent scanning laser ophthalmoscopy and psychophysical testing. Results: Affected individuals reported night blindness from an early age. Visual acuities were normal. Fundal appearances were normal apart from one older patient showing areas of peripheral chorioretinal atrophy. Autofluorescence images showed no gross abnormality. International Society for Clinical Electrophysiology of Vision (ISCEV) standard electroretinography (ERG) showed undetectable rod specific responses and electronegative maximal responses, but normal ISCEV cone responses. Additional S-cone specific ERG recordings were of reduced amplitude in all patients studied. There was no apparent rod component to the dark adaptation curve. Central 30˚thresholds were normal under photopic conditions but showed increased thresholds under scotopic conditons for both red and blue stimuli. Conclusion: Results from investigation of this family are consistent with an impairment of rod photoreceptor signalling. The ERG findings suggest an abnormality occurring after phototransduction with rod and S-cone pathway involvement. These findings differ from those rare families reported previously with dominant CSNB.
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3 X linked and recessive CSNB is associated with a negative electroretinography (ERG) in the maximal response, where there is selective loss of the b-wave, 4 termed as ''SchubertBornschein'' type. Miyake subdivides the SchubertBornschein type of CSNB into ''complete'' or ''incomplete'' according to the degree of rod function. 5 Although originally based on electrophysiological and psychophysical criteria, these have subsequently been shown to reflect genetically distinct disorders. [6] [7] [8] [9] Patients with ''complete'' X linked CSNB have less obvious cone ERG abnormalities than ''incomplete'' CSNB. There have been very few previous reports of negative ERG in dominant CSNB. [10] [11] [12] We present the clinical, psychophysical, and electrophysiological characteristics of a new family with dominantly inherited congenital stationary night blindness (CSNB).
PATIENTS AND METHODS
Four affected individuals underwent ophthalmic examination including Snellen acuity and biomicroscopic fundoscopy. Retinal appearance was documented with colour photography and one patient (subject III-2) underwent fluorescein angiography.
ELECTROPHYSIOLOGY
Subjects underwent electrophysiological investigation using techniques in accordance with the recommendations of the International Society for Clinical Electrophysiology of Vision. [13] [14] [15] Electro-oculographic responses (EOG), full field ERG, and pattern electroretinograms (PERG) were recorded. ON and OFF responses were recorded using a mini Ganzfeld stimulator (CH Electronics, Bromley, UK), based on light emitting diode technology, using a 200 ms, 530 nm stimulus of 440 candelas (cd) per square metre, on a background of 612 nm and 160 cd/m 2 , and a stimulus rate of two per second. 16 S-cone specific ERGs were recorded using a 5 ms blue stimulus on an amber background as previously described. 17 
PSYCHOPHYSICAL TESTS
Static threshold perimetry in the dark and light adapted states was performed using a Humphrey field analyser (Allergan Humphrey, Hertford, UK). Photopic visual fields were performed using the standard protocol. For dark adapted visual fields, the pupil was dilated with 2.5% phenylephrine hydrochloride and 1% cyclopentolate hydrochloride, and the patient dark adapted for 45 minutes. The Humphrey field analyser was modified for use in dark adapted conditions. [18] [19] [20] An infrared source illuminated the bowl, and an infrared monitor (Philips, Eindhoven, Holland) was used to detect eye movements. Fields were recorded using the central 30-2 threshold test. The target size corresponded to Goldmann size V. Each programme was performed with a red (dominant wavelength, 650 nm) and then blue (dominant wavelength, 450 nm) filter in the stimulus beam. The dark adapted blue central 30-2 fields were reviewed to determine the most informative locations of dark adapted visual sensitivity. Two test locations were chosen at 3˚and 9˚. The Humphrey field analyser was used for dark adaptometry controlled by a customised computer program (PS/2 model 50; International Business Machines, Armonk, NY, USA). 20 21 Fully dark adapted rod thresholds were measured before exposure to the adapting light at the two locations with the blue filter in the stimulus beam.
AUTOFLUORESCENCE IMAGING
Confocal scanning laser ophthalmoscope images of the central macular region were obtained using a prototype cLSO SM 30-4024, (Zeiss, Oberkochen, Germany). An argon laser (488 nm, 250 mW) was used for illumination. Reflectance imaging was undertaken using the Zeiss LSO with a 40˚field and the argon blue laser, with the depth plane adjusted to maximise the visibility of the fundus features. A wide bandpass filter, with a cut off at 521 nm inserted in front of the detector, was used to detect autofluorescence arising from lipofuscin at the level of the retinal pigment epithelium, which was recorded using published techniques. 22 
CASES AND RESULTS

Four of five affected individuals were examined and investigated (fig 1):
Case 1 (III:2) A 58 year old female presented with a history of nyctalopia since childhood. Best corrected visual acuity was 6/5 in each eye. Fundoscopy was normal apart from small areas of retinal pigment epithelium atrophy in both maculae and larger areas of chorioretinal atrophy in the periphery (fig 2) . Fluorescein angiography showed small ''window defects'' in both maculae and larger areas in the periphery that corresponded to the clinical retinal appearance (fig 2) . SLO autofluorescence imaging was normal apart from the atrophic areas (fig 3) .
Case 2 (IV:2)
The 38 year old son of case 1 also reported non-progressive night blindness since childhood. Unaided visual acuity was 6/5 in the right eye and 6/6 in the left. Fundal examination was normal.
Case 3 (IV:3)
The 36 year old daughter of case 1 also reported nonprogressive night blindness since childhood. Unaided visual acuity was 6/5 bilaterally. Fundoscopic examination was normal (fig 2) . SLO autofluorescence imaging was normal (fig 3) .
Case 4 (V:1)
The 13 year old grandson of patient 1 also reported night blindness. Visual acuities and fundal appearance were normal. SLO autofluorescence imaging was normal (fig 3) . All four patients examined showed normal International Society for Clinical Electrophysiology of Vision (ISCEV) standard cone ERGs (the lower limit of normal photopic b-wave amplitude is 90 mV). S-cone ERGs were reduced in all tested subjects (the S-cone component at 50 ms should be of higher amplitude than the L/M-cone component at 30 ms when blue stimulation is used). The rod specific response was undetectable in all four patients. The maximal responses were markedly ''electronegative'', with patients 1, 2, and 3 also showing mild a-wave amplitude abnormality in the ''standard'' bright white flash dark adapted response. Photopic ON and OFF responses were normal (fig 4) .
Central 30˚photopic visual fields demonstrated sensitivities within normal range values throughout the visual field for all three tested subjects ( fig 5) .
An overall depression of sensitivity was observed during scotopic testing with red and blue stimuli in all patients, with the loss of sensitivity being more severe with the blue stimulus for all subjects. The extent of central sensitivity loss in the scotopic blue perimetry was greater than 35 dB in all subjects. No specific pattern of sensitivity loss was detected. It is of interest that the youngest subject seems to be more severely affected, as shown in his dark adapted perimetry to red stimuli. In the scotopic blue perimetry the younger patient showed less sensitivity loss than the older patient but more sensitivity loss than case C ( fig 5) . It is also evident that there is lack of progression of sensitivity loss with age.
Formal dark adaptometry was performed in cases 3 and 4 and showed a monophasic curve with an absent rod component with normal final cone threshold (fig 6) . 
DISCUSSION
We describe a novel phenotype of congenital stationary night blindness with autosomal dominant inheritance and a Schubert-Bornschein type negative ERG. Affected individuals in this family reported night blindness from an early age with normal visual acuities. There was no significant refractive error in any affected family member. Fundal appearances were normal apart from the eldest patient who had small areas of retinal pigment epithelial atrophy in both maculae and larger areas of peripheral chorioretinal atrophy, which may be an unrelated finding.
All four patients examined showed a negative ERG, but no abnormality in standard cone ERGs, pattern ERG (which reflects macular function), or photopic ON and OFF responses, which arise in relation to L-cone and M-cone pathways. In addition, there was a consistent loss of S-cone ERGs. This family differs from those previously reported in that although a negative ERG was a consistent finding, in older patients there was a mild maximal response a-wave abnormality, suggesting some loss of rod photoreceptor function. Overall, the ERGs suggest predominant postphototransduction dysfunction in rod and S-cone systems.
Autosomal dominant CSNB has been reported in a large French pedigree, the Nougaret family, and traced through 11 generations. Initial ERG findings in affected patients showed almost complete lack of rod function but normal cone responses. 23 More recent electrodiagnostic investigation in two affected descendants (father and son) of the Nougaret family showed residual rod function with mild impairment of cone function. 3 In the same study, dark adaptation measured in the son showed a possible rod-cone break suggestive of residual rod function. The family reported in the present study differs from the Nougaret family 3 in that cone function in our cases was normal apart from the S-cone system, and the dark adaptation curve was monophasic for both examined members.
Other autosomal dominant CSNB families have been reported. Noble et al 10 reported a family which showed a normal a-wave in the maximal full field ERG but otherwise resembled the family reported here. Those authors did not report PERG, ON/OFF response, or S-cone ERG data. A Japanese family with autosomal dominant CSNB has been reported 11 but again showed a normal maximal a-wave response. The rod specific ERG was undetectable in all 
